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NOTICE: When government or other drawings, speci.
fications or other data are ised for any purpose
other than in connection with a definitely related
government procurement operation, the U. S.
Government thereby incurs no responsibilityO nor any
obligation whatsoever; and the fact that the Govern-
ment may have formulated, furnished, or in any way
supplied the said drawings, specifications, or other
data is not to be regarded by implication or other-
vise as in any manner licensing the holder or any
other pe-,son or corporationp or conveying any rights
or permission to manufacture, use or sel! any
patented invention that may in any way be related
thereto.
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oorrLonprevetiont edaOA' It Wupce narcntcvljtqr

crafti acidn whes n tboar4 tank explodd tt4lihnn StclYe to tho

wind; tip Wig the source of icn"ition. Thsstapnhscue h O~ed0

Geort-ia CWomponl to review eleotri~wd bai.ofirat meu In rektion

to corronion Winbiting tohni jlaae 'This rview ahows that ofsviron Amm.l seal-

In in= u.r 'd and contemptated for t~he inedA fuur n~ utJ ack

of LI~t d-tc-r.eLl contict of ctrmau~ra- zd that V~is coulad prod~i, a stt

l itadini zateara fuel W* "vas. In virim of 0-,e aafetir n&pects or the situa-

tion, fvemlecd tolieves It in oaaentiol ta punitively aietomcadn tU. electrical

bordn1In.- exiatlzC *.on t~ese new envirowentul saMUeo-iAsquer sre tited,

%tin ?ro~piosu detinee a twt and o"valutto pro,-r,.a Intendedl to det'r*.Ue the

electrial *,t c~uctIvltV of' atruotume, 4Iovi to the 5imiydual flaotenxer, w~hen

variousa oodzbinationa of envir~omenatal simlin. tiw@ used.

.1 total of 321 asmoiratno built. They a~re divided Into tio Itle.tio-i sets

of~ butt .3oirto of 13 por set# two ouLtrol sg ne.!:km for Imstaet t1.A cateck,

*~= cand Ileitiion.andi~ fouar wing joint opeolzema of two ootdi ur~iamnis shown

an F1,vxrop 4 =41 45a, CenO t. of butt jointuz is Iuavstiiý.t.I for o.;UOVlv1V

befmr rj4a after a o.iJin. ra eec4n not of buatt jointUA In Iveati.

I tw-4 k~w I.L~t~n4 ani "I Uanto leoaruvh Ini Mtet befor3 =J aftor eaim'wa-

D eaut? *&Ing. The four wIbiW 501*4 spolec. Se Risv aloy inve tl~ d IV ~'Ll -

n-. ~u4 afttr .aviroamiatai eeimge



LOCKHEED -GEORGIA COMPANY C-14!A. _

A DIV@11 O" 0 I.@c~taU AW#K~fIA i C644m&rm%?O
MAXIUT'A. *oa

COwl elettrical Wamding of thte i%1rfrrw boo 1906 Upe? n mmsrpleaq .eim e -~

qore- t t bs ýis to evu*lighteiaft prot~etlon, eltetrteol ciutreat re-

turn pathop the pioevatios of lateractlem bebvego 4lctroole. equ'4.*nt,

bownaoaues groamml planes and pethi. for antenimai, the conitrol of p-eelpil4.

t~lon staltic am raidlo frejaoWcm teterferencea aMui tht olivsointic of eileetrI-

es! poWt~ ~feec. evoem stmetures vbilob vtlbt 4-nerme nrefaf to

ereftte .,o.Ioeoa harar!. or Phioet harair4s to pearsocsi. Ctandrl1 atrcratt

eoristruetton practicslte 1v~olod aonr t'he ye-sr, hov-s proner *01thsretory In,

the past, ~tut the following fibeore re~rilre % re-evalta-Wtonof electricml

toading. A rec~at civil aireroift seeIetaI *bar* ltgtilalg vas ¶Jbe onspec"

c*Use hua izst~ab.4 Intemj've studios by bbt" goerran*t em4 In.ustry of

ltIOttn~zg barard, Ulita platiculer .tt#RtjQ0 to tw4 syoe~mo. 11ev auti.

corrostoa ttehniques. usintg S ces".6f ropkvueJ htotieta all Imtai.-taatal

aurf-"I*h aoW Installsittea or t4itA'-twfs "v-t". tzpt-ar cw-.-tor to &jcoI tlect'r-

mlsei t tedballfse.

Wee-tat1y tko 15. S. Air Force has sak)e! t.khe'! for V.F' to e'rtl~iV.Sly

Jetat, B"-. of tht reamc tan~ 6r this Air For'ev prcr-oesl rat the' sas-

~.c.Idestrj-tcp 0.0 % j.t alre-roft t-y lIrAtat",t toc-kaqc'! 1-0t..'e thit

t4wtful vtu4y mmat be ýtoafutqeti of' olet2rcal 'ftf4Ias 4M ftul wi.'bot ftb

1.rcpctweI *avit gomo.as a~tea'&el f Futnqs. Tuis rCZctt proIro'5 p ro4WUS

thAt will



(1) l re le-'e thi0 oft.ta cr C~avirnet, r o'ingm an 4*1-tritl cui.~rntM

* flow 'nnd electrical Lcndlnq o.C the Ual. vp-clic-m.

*(2) i).eu.=mne the erffct o~n cu--p flow. "id note .uvy e1f(tfip-C-. betx "-a

ap t~*cr' when s*2!Oi at~tJ Vri'l -re dii ri thnyr,ý th~e

tout v;e:11acm.

()Com~p-r the observed test r~nulWt inL orier to dc r¶~e iI-tWO

*poroi iý:vrosten prota.,atlos Is de1W'.ý-r~tr t.o elti.tric"Ii 'ZorJirt..

d-Armiza~t tAier, of Ithe d~t~e c ~~d¶~~C *~::s ~

axq, --A tha'ir 4affit on ')he b--..-!i

tlriI% on



cC-,ED ECRGIA camI',%ý;Y

- Rov..A 1-Jirn 1765

Inie sr-ty ohaaan V) ev~lut-te te 91IOntric'tl borndin6 characterintics of C-141A k
airlrazmo conotruztian Is by elocttrtcal iieanretaonta mnale on stsiadardize-1 e-na1.-

Lion apoci:eniu. C%ir.rct i3 paficc throw,;h the- apeci.,:.n and the a'irretnt flov is

d. torrind by nmeixurer:.,-nt of tits v~txf;P drop a1in.j the surface !)f the *?ecimi~e.

'rhls tac intqv dioc'-oas the .i~rreat- dt:,triuutiorx &Vtswid Lhne lndi~rldual'- 1 -:g3~er8 *
asn iwrel as th.vju'ý:hoult the rest -)f t'io aXl.-ir4na sheet. Appenidix A3 3ipetiries

,as.i that are comntructed iisin.-; a varictl 0ffyn; ufie i1hs

V4:;tncers, uAn fastetner ins~alThtion tachiqu~a. :?,b1o -.- .cale ior tw~o sets

of epz~ai7ienta of 13 each, totallims 26. .0mv of thene, se" in uaei for z On-

ductivitj tests wza.!e the olthcr is beane inv-estl,; ted frorzaY tri etand-

point.

in ardition, t-Wo reference vrmoimansn are built in a~cc~ordrnce --ii ta ijturas A-2

enti A~-,- to Denr-'s as control.$. Non i3 a continuous3 lea-tlh orf~1Ln~ h

other 1i. Vailt tiith a uiuple immluated butt joint eand conductin;I r-steners.

.:,e sci~zens :ýorve to o~eck t*-,.e neurirx, ewaliý,:snt an(I az P- -?4,dard of

Th4 current 'listrib'iui itio eft.-ria- tf-liniqsae is destrited in pei .A

do current is p.-sseod +.hroujh tro s'.mple :.nd the vo z.edrop is ::-;easured at-

tie xarra-cu of the alu:;inicc At'i a Lidcro';ol tlo ter. Linati of cr,ýYatnt potsrntial

aro drawn on th-e sample 6.nd the current diatriblition is deatuied f'ro-, tho fgzot

t!hmt current rlov3 perpendicular to ccna tNmt potoitlal lines.



A-Ae cp:ii' 2 n~ .'I~ 1-1: the evl-nc1 ,~ o c --,d 1' i oi to deter--

mdaie theie initiu ttl 3 l'Xi AM-SZ16AI.1 ally 2td r~iO1iofltlmnL1 1 a:Sd for

Wroatt i n eljr~cti~t cinducti',ity it ter ~ ~~ ceaida'n

ý¶s far ris la kncwn, -c.iit c1- i p da1~i A~p 1id. ~3 havie, not

1)ýn On bc~or,ý. . -Ž Vl .. 1f t; d9fýI~ t- t' setlh-, h r, it

~ out t~at ~ ; i- t.2c3m ue coull ht iirb 3iivotec

.,r f.

V
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S- -The aurposse of -9 triking evilunt~ion specimens with laborzatozr/-produoed simzlatA-L

eJ. igltningic to deteriine -the efftc-ts- of thie hisih-mgitude-tvansient

current on theds assemblies that 3r similar to the- construction-used- in the -

The possibility of sparkzing inside the v~ing' fuel ta,-1ka ase a result of a lightn-

ing strike *is of particpl ar coccern tit thle precent time.

Two cm ,,,iurationa axe called for tha~t '..re parti~cularly intended to disclose

ra-,i' possible fuel ignition h~az'rds. ~'FiiWO-uv A-4 showsc t~he corietructi.in1 of'.onef

that olosell nimulates the C-141 midwir pinc pie hegi~pn~ aref

continuous from wiing tip to thia splice Laid then to the: fusalaGc atttuc' ent.

The second is shown in 3-'i~vre ',-5 --.ad shows the constraction of tiLe w~inF tip

bulkhoaxl to panel joint. 2"otXl of' tlhezi loints are wcttod bJ N-cl on .ýne side.

It iu essenitial t.h-at they' provide a 1ev: ru~iotance nor.-sparkir.s path f'or

currents resultin6 from - win6 tip strike. Two0 upociumins of ri:,FiUro .-4

an d A-ld conf'inurations LCre constructed -vith finishes :iuld uealarit identicz.. to

the actual C-V1. airplane. Ti'wo mo~re upi'cimens3 ,re made usinz mn experwment..l

aonductiveý sealant that iv have advantrateu over tho presentl;y used uealLant.

Those four pcoiuens are invvati -ýted for YifJ.trinLv conductivity ch.ýr:.ctoristicu

in the "nmw" condition. They axe ec nviroummuntallly aý!,od as *Pvcified in

A\ppendix A, and nfiuin ovaluatrd..



Oiia act of butt JoiLi p 0 Im' bu''1,u~ it~ il uro Al mnd Table

'Iitions i~ i co'iin C~.±~O :..Lwj art) c;'%,LIi a "ri.n~ ~th the proct2-

du~zos in A pp e r ix A a.nd again I:v-oa~ted,

se~a~rch 'nttu" DaL ,is Phut; pLt-yd1On ori 10:lL.aIMo

technuiques to .Lýtczct any, tp~.: U., F.' Joit~t3 t"'Il; My t:kG 1',lC0 dlrl lip

*the SimThtlid l±jitn±ns !trE 0~.

1;2iIi: urlqel qalifiihd W oneý- t Le i. vi-,A- Y~7 Iohe.i~ ir.
thiri propos~t. T. ~. :~~ 71c,.e.yc~ ;-7. 1br.try

ft-cilibiics to xpdii'.y 1L t40j .7c.'2. '71'e ck i'To>i kUj

Las iaaintalncd- a. obAse . 'k-rn 1lhpticrip rdt ohU~ ver the 1Vcniti sever'A

* ~~~ye:!r onl C....3C, C-140, av -. 1ý~ 'c.Uletvi4!A.o !r we. L a)n &V'rtliuoti' o

in the LTR2I. Liustr/ Coo,-er-:tive 'rot7-;v.
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IV PRO(IRAM SCREDULZ

The revised program oovers a period of alightly over seven montbs as noted teLov.

Monthly progress letters are issued during the program vith a test report issued

upon completiin of testing.

r ~~TABLE I PROGFA SCU(D=IJ

ACTIVITY ?M0NTHJI &ATR 0Mc1GOAL GO-KUEA!)

.0 1 2 3 5 6 7

I~strumentat ton
Development

Specimen Fab FJ

~lSpecimen TLesting

& Data Beduetion

IEnvironmental !

Aged Specimen Tests (LGnI)

LqI Final. Rejort to LSC

Fabricate New Panels J
Nev Specimen Testirz

1*nvironmental Ag~ing~

Aged Specimen N-sttng

Prep•ee Final Report

Submit Final IPeport to AF

,! i

* .
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-- ,. Rev, 25 June 1964

I. 35poo1.ow uim'1zting tplmal aircraft joint* an eonstructed As shm In

PiF1re A-1. The *hcrnioae finish, owt-anio finish, wAn tn*i fasteners ane

shmw in Ta~ble A-Io

FAgN Q ________o'

T21SILM~ALUO DRY 2 10 2 VC.Cd 2 =HC

M-41XIM- I:MA.UJZD Sw 2 M&CH 2 =HC 2 MAC '

* ACCUM 128AIUM 2 4? EAC 2) 2 &WC~

M-=AC &wA. whit mI. i

F1uim .!AUM! 1w 2 EAC.I 2 MM 2 !ýCfi

LXVCIý 5:L4-O8G2 * =04

cCI:rl sMu. m - MAY

r ~ ~ IC I4 I, Clad 7079-T.C 4 ,1 .00' ; svtlaa OMUACta for nil &W~es. -46"

7075 asplice plates - -Ca,45%i colored oCUanice "%on6la for All

aa'le.Ntw ida Is to feftw iampainted, Imu~ SkIn Is caited with

am Ocat P4$ ie ~w~tplw Splice, plaste toeoe

(owecfll &tO.af "' c.r=ckt# 1he first oftt islhtre
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31070 15 June I*6

( 2 A-1 oontinuo4)

'03Z 2: U~ 20426- %05 Rivets - Inst'i11 per IAT 0581.

M CST 3: 1 :.L 100r64.2-ockbolto r~id ISIC-C6 Collar - rnzzti~1 par MAC 058*1 Mn

-'Ct-E 41 RL1 5146.3 L1n-LOok a4 17. 90-4A Collaw - In~stall per U-0 05,1 and



LCCK(EED -DGEORGIA C0MPANY ,•WguL C*141A

14AMAg VA. C4~AR 0"14%i

REV' 15 JUNE 1964.
F,,y I JU'hZ 9~;J5"(; -M 19;

CLAD 709I .. 15 .

707CO 7075t1~

063 UNLESS OTHERWISE NOTED

2• d d

.II+
ti. ..

:i

"1t- -II -" _____

DEBURR ALL EDGES

FIGURE Al - BUTT JOINT SPECIMEN

* -.-. 
-e - 1 * -

.n~i
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In aiddition to the axbove teast opecmc~na, two sUpooirnona are oonstructod an

-.hovm in aimuron A-2 and A-3 for control and rCorsznoo purpocois.

After conducting the eleotrical teaits oallei for in %ppnrndi x b, the v~Dplon

* or Table A-1 ar.n environm~enta~lly agod and re-tectedo

For the purpose of onvirone,ent.-.il a~ing, the followina cycle le usod for a

period ..f 30 daye:

* 1. Imeftnre in alks.Iino olewir I. minaito s ot for 1 hour.

* 2. Ilinco in wa~ter - dlry 1500  for 1. hour;

3. Immorso in strippor 1 mniruto - oet for 1 hour.,

4. A~nno in wrtbor -dry 150 Y for I hour.

5. umm(,ro in brightener for 1 • nut,• cot for 15 -inute",

6. Ritme in water'- dry 150011 for 1 iioux'

*1 A

7, Wetther-a-meter

A1)calino Cloanor, M.IL..C.25769 .

10n 1 dilution with wteor

Paint Utrippor, '.IIL--,-25134
concentratdo

ZBrijhtenivt cojo D1oo Cileaical cockpomziy (B-55)
conoontratod

I,, 9
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7075-T6 NO CHEAICAL TREATMENT

063

FM

II
I

FIGURE ?02- 5-T6 NO ALUMINUM TREATMENTES~~M~

L'
a' . .- .. . . . . . . . . . . . . . . . . . . . -
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063 UNLESS
OTHERWISE NOWME

.SI L FAYING SURFACE
WIT- -- P- 15035

NUT 0 SCREW TY PF FRUI INCH T-VCK

SFIGURE A3-8BUTT JOIN7 REFERENCE SPECIMEN

II
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.:ev. 15 JaoU144

!I, in• Pr, fer bightning strike

i'0J1 sptcimenis are prepared priirarily for li.ritnL.I strike inireati•ation.

* Theae for specizens iro in two confii.jrp.tions as foll•wss

I. The first specimen roprose-ts the C-141 zrurf t'.red joint o the sur-

fice of the winj box be.m structure at (':j 405 as -hoy.; by Fi&,are -..4.

surface treatment &nd f-'y surface senimt nrc identical to the air-

orft,

2. The seccnd specimen is idertizal to the first except that the f:y

surface sealant is a conductive sealant.

S. The thirrd upeciue:a rcr,-,nsnt5 the jo it at th. o- u-. inz tip of" the

upper uurface :i,.nu parels to the end s ul. s.,s'n by Ti,'are 5.

Surfacc Itreatment ,-nd fay stwface scalant arc idc.atical to tie 'riror.ft.

4. The fourth specimen is identical to the third except that %;e fa.y zur-

face scalnat is a conductive seolant.

I.
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REV. I JUNE I9ras

3.88

12 INCH PANEL EACH SIDE 60.

I~INCH WIDE SPECIMEN
.110b-4 3 TLNIOOO INSTALL

PER LAC
1510 AT

LS301545D SPACING

FIRST, SPECIMEN:
ALL PARTS 7075-T6
SULFURIC ACID ANODIZE ALL PARTS PER MIL-A-8625
APPLY ONE COAT MIL-C-27725 PER 6-639
FAY SEAL WITH MIL-S-:88O2, CLASS 8 SEALANT

SECOND SPECIMEN:j
SAME MATERIAL AND TREATMENT AS ABOVE, EXCEPT THE FAY
SEALANT IS A CONDUCTIVE SEALANT

FIGURE A4-MID-WINGPANEL SPLICE



•- ' LOCKHEED. GEcRGIA COMPANY -" ,14
I 9AtTTrA. I I OAGI A k1PPE4DlkA

REV 15 JUNE 19.64
REV I JUNE 1966

HL441-15 1 HL470
.86 SPACING

-- LS-30289
SEE 3W31511

""150 - ý11-5HL44058 HL470

INSTALL PER DS2361
SPECIMEN TO BE

12~~~~ NCE WIT LIN-CH CENTERS
SINCHES lN W16TH 2

8.0

.040

FIRST SPECIMEN:

ALL PARTS 7075-T6
SULFURIC ACID ANODIZE ALL PARTS PER. MIL-A-8625
APPLY ONE COAT MIL-C-27725 PER G-639
FAY SEAL WITH MIL-S-8e02, CLASS B SEALANT
INSTALL FASTENERS WET WITH MIL-S-8802 SEALANT

SECOND SPECIMEN:

4, SAME MATERIAL AND TREATMENT AS ABOVE, EXCEPT
THE FAY SEALANT IS A CONDUCTIVE SEALANT

FIGURE AS-WING TIP BULKHEAD TO PANEL JOINT

A. FOMA*SQ

- -- - - - - - - - - - - - - - .. . -- - .

. . - ..
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* I.
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10he %Atirate objective or the too". pro,;am In to detoraime the electrical

Vcuirrent diutribution, and hnn3e bonding effeotiveneme t.hromih saaplo

structuaral specimens vhich are representative of all tnypo of joints, and

p~fnasteners in use in C-141 %ircra~t construction.

BeLtore the start of actw~l teji~ the twto r.Corerace specirei "ar em-Unedni

to define reference current distribi t.Vna In samples having no joint*.

anid joined emnples.

II.e~ - Crret ladk. in a conducting' iterta1 of !mowdn

ph~.stca. 4is'iensions =M knu~o~ roeiativity wiy be 4etemdned li rsurs

the volt&6* d1r~ across the saterial. Tie method used In this la:v06ti-

6&ti~n oxpl- vs a d-c power wiuroe c.mieote4 across the t*st speoi.en In

sorios 'iith an adjustable lorid bam%'. 'Te curreat thxrcwýh the spsoiz.en Is

td'4usted to 50) mvpereia and th.' T*VUol W~sbtwea one and of the epeci...,u

anid otlier points on Its surraoe ,-.a rearnired 1 th a sensitiv~e ,:iorcolo!t-

tcetwr. -Lines are then dresxu txo%,,h PO'bats of ooastAnt PoteniAL. '-inc*

current alvaa'a flows at a rijht vAs;le to #A eonst;-mt ootmati&l line. thiaa

Miaes form a jtadient map of the current flow~ pttern in the speool-n.

It~j Is i*d'just,,d to 50 &:4peris *jy a&just.ti the reiis.4-jo ot the
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TEST SAMPLE

-- x

28'1 !IC SOURCE

NA SIO( -( ) NON MAGNETIC B3OLT E~ A) TYP

LS.dI-lI ALUMINUM WASHER( EA)

It

D_" ETAIL a" .1

NASIO21I3 NUT -: EA) TYP
'40. .1 GAGE WIRE
INTO MS25036-12
LUG (?PLACES)

NOTE:
I. TEST SAMPLE CLEANED EACH SIDE

BEFORE INSTALLATION OF BOLT
2. BOLTS TO BE TORQUED TO 30 IN LBS.

FIGURE BI-ELECTIRCAL DIAGRAM OF TEST SET-UP

r i:+I
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_'s '.up~ Cgotiwaed *a bink. Mhe varou IM lat the

a1orov-Attoeter. is 4tt~ahed to the end of the panel where the p-a power

9Iw l Is 15ooiwatei1 and th~e probe to no*& to -mmaue the voltaes betwelen

Wiat PoWn and any other point an th& surface of the speoimon.

points on the ourf~se of the specimene haviaT the sume potoatiltl will be

tma.*ed mAd a line drawn thromze~h them re;!e-senting a cew~tont poen~tial ' Ue.

These constant potential lines will be drawn at relar In~t-mloo~ AlcW the

sUrface of ft e peol*,a In the ame of the joint, addi tiuna ocnot~at

polmitia1 11308 will be drawn In L-risr to pro'T4. w cou-piete a ;;.V of the

current distributIon as possible. '.1a zmette pg.md lead -ill! be eoe

from the end of the apeoi=o mAn PLaced < I a o'naqa t "ottia. Ilae in the
are oftheJointL for grwkinq t'o~dlca Ila". 'this 4lo1 h

6esftstfrity~ of the usirowotsetar to be 1nemtsed lit-ordor to Improve the

r6.eoutlon of' the Ilmne in this orea.

ir~ imd1 tion, the potential of, siva'~ior tý:~t'ea 7 W-%wu&rod w

wec'wd*.3 .aiot,, irth that otf tbr46 g pte of th* joint. I%* reasatanoo-1 of

the e't~ porflue v aIle Wo, h datit-il~t,# by mmautarA the poteattal drop.

trtm. me end tf the specloom to Cie ather.-

PLef*"enco U!eis~qt - T.3 tQ sIM 9'rts td of fl12 toot

Matuip par~etmr not 4teatly aasowhatsd v-14% tbe tost bpeo';es'S I#*toi

* eoesa&r at pro~-rsA o--4twaoemt t* mai e.'em tests as two rtvt'aee
5P*Itaiýae. 'n ttrst refew.#. V XW'44 is 4& ==0~ ia o' set of atroeursid
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SUPPORT BASEM - pETR £ROINM;

• \,- ,,v,• i LE.AD

T" ToO
VOLTAGE SAMPLE VOLTAGE
SOURCEGE• 

,'

VIA- 
. •.' SOURCE

,RESISTORS . \OUC

AND AMMETERS

\ * I

M'CJO)VOLTPETER

I

FIGURE 82- PHYSICAL TEST SET-UP-
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Rvi. 15 J- r.9 !-

~t~ir~mmh'w~u O.o~no oosoth~pv~~eho flv. I~ J~'j 1p65

adir.ibution.sm e-te~-in ) --0*fcr ~or ;qr electrode

~ 1. ~'~!~e~s o~ ~ 6itr~bi~in. h~j ~:~o.N4 e ofir~n ".vs a
'but'. Xoit V.&~c is *lectri*&ily ti~eJ~~ lpt~ i~e~

Y4.11 ooidwt &ianoi the Joint. 2ouet. 't-ýa,# to dav:b Ourront

diatr~bst~ion tizcwtih thes (wtemrsa. Cort~iin fa teanrs Lx.e then reitwied

atwlaF.aeW 1natai11a#4n at olOctig.11 i~'as1'~ttd fsteonqe

sc thatI '.hei- 9C:eato on tVis @mwirtt 1 .. rc~i.; t@s-

axe aJ Awtr-Lwna Juria procodwL ? ;~ier,,.tt tOs t~ )prtos 'cs:

r4u*a


